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The Medtiise Knowledge Base (KB) covers more than 3500 
disease profiles, coded on the basis of ICD- 
at ion programs, written in Pascal, Pun on a S-DOS micro- 
com,3uter. Data on patient history and clinical findings 
are entered as input for the diagnostic module The KB 
employs a matrix structure to categorize find.ugs e.g. 
symptoms, physical exam, blood chemistry, X-ray etc. The 
program formulates a differential diagnosis (DD) with 
calculated scores for each alternative, while using 
An electrical analog model of the circulatory system is implemented 
on an IBM personal computer to simulate the cardiovascular dynamics. 
Via interactive graphics the user can easily adjust various circulatory pa- 
rameters in the analog model. Instantaneous pressure, flow, and volume 
at different parts of the circulatory system are computed and graphirally 
presented as waveforms over one or two cardiac cycles. 
The core of the software consists of a set of simultaneous differen- 
tial equations that characterize the dynamics of the circulatory system. 
Numerical integration is carried out to propagate the system dynamics 
forward in time, at a step of 5 ms. Certain nonhnear elements, such as 
vascular capacitance and coronary stenosis, are represented in the model. 
The software is also capable of simulating time-varying events, such as 
LV contraction, opening and closing of mitral valve and aortic valve, and 
intraaortlc balloon pumping (IABP). 
Vahdity of the analog model is supported by a variety of simulation 
studies. Qualitatively, the software successfully simulates the physio- 
logical responses of the cardiovascular system to high peripheral resis- 
tance, low vascular capacitance, high viscoelastic loss, coronary stenosis, 
walvular stenosis, aortic regurgitation, and mitral regurgitation. Quan- 
titatively, the model predictions agree well with published data on LV 
pressure- volume (p-v) loop shapes, end-systolic p-v relations, and hemu 
dynamic consequence6 of adjusting IABP timing and speed. 
The applications of the software include the following. 1) The com- 
puter simulation can assist in developing hypotheses and experimental 
protocols of ia uiwo studies. 2) The model can be used to integrate and 
interpret experimental data. 3) The software should prove a valuable tool 
for computer aided instruction. 
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of the LV. With a given 
end diastolic volume and 
arterial load, the model calculates a unique LV 
pressure volume relation. The mdel is used to 
predict the effect of both localised and diffuse 
alterations of the arterial tree on LV 
performance and energetics. Left ventricular 
external work can be optimised for a given 
contractility by varying the arterial load. In 
addition the node1 can predict the effect of 
changes in non pulsatile (resistance) and 
pUl6atile (arterial compliance and reflections) 
components of the arterial load. The effect of 
used in tissue periusion. 
This interactive model is not only a valuable 
research tool but 
the heart 
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circulation. 
with the arterial 
weight factors for the various fields of the matrix, as 
well as calculated specificity of the individual search 
terms. 
We analyzed the performance of the diagnostic module 
by evaluating 20 consecutive patients with cardiovascular 
promblems, described in the New Engl. J. ed. in 1986 and 
1987. The KB was previously expanded so as to include all 
possible correct answers along with their DD-list. 
The program detected all primary diagnoses for these 
well-documented cases. We conclude that the P!e&itlise 
diagnostic module may serve as a consultant to obtain a 
second opinion during the process of establishing a 
diagnosis. 
rate, central venous pressure and stroke volume appear as 
continuous recordings on a strip chart. Through a dial the user 
can select various disease states sti as hypovolemia, septic 
shock, myocardial infarction, pulmonary ederra etc. and 
observe the changes in the hemodynamic p,?rameters as 
compared to the nwmal state. If desired, the <%er can 
‘intervene’ through other dials. He can Tnjecf volume or start 
